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ABSTRACT OF THE DISSERTATION
Cultural and Psychological Predictors of
Adolescent Smoking Behaviors
by
Susan Lee
Doctor of Philosophy, Graduate Program in Clinical Psychology
Loma Linda University, September 2014
Dr. Holly E.R. Morrell, Chairperson

Studies show that smoking rates differ across ethnic groups, but it remains unclear
why this is the case or what unique factors predict smoking behaviors in each group. No
studies have examined the role culture plays in smoking behaviors in the context of other
commonly cited predictors of behaviors. Participants included 42 students recruited from
De Anza 9th grade Academy in Southern California. The mean age of the students was
15 years old (SD = 0.55). This age group was selected because it is the time when
adolescents are most likely to first try smoking. There were 51.2% males and 48.8%
females in the sample. The ethnic makeup of students who participated was 71.4%
Latino, 14.3% Mixed race, 9.5% Other, 2.4% African American, 2.4% Asian-American,
and 0% Anglo.
Results indicated that filial piety/respeto did not predict smoking behaviors.
Religiosity was the only significant predictor of filial piety. Academic aspiration, peer
influence, and perceived risks and benefits of smoking did not mediate the relationship
between filial piety and smoking behaviors.
Even though the directionality of the relationship between religiosity and filial
piety cannot determined from the current study, the significant relationship between these
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two factors suggests that researchers may want to study the effects of the possible link
between religiosity and filial piety. Although intervention programs may not be able to
incorporate religion explicitly into their curriculum, such information may be useful to
parents as they make decisions about how to raise their family and whether they wish to
include religion in their lives. In addition, it may be informative to study the efficacy of
smoking prevention programs delivered through churches, synagogues, mosques, and
temples.
Due to the challenges of this study, some questions remain unanswered. It would
be worthwhile to continue to explore the mechanisms of filial piety on peer influence,
academic aspiration, and perceptions of smoking using Betancourt’s model; as an
explanation of adolescent smoking behavior across ethnic groups and using a larger
sample size. Moreover, it may be helpful to test the efficacy of anti-smoking programs
designed to target adolescents’ sense of duty or obligation to their family and parents.

x

CHAPTER ONE
INTRODUCTION

Health and Economic Consequences of Smoking
Though tobacco use has seen a steady decline in recent decades (Johnston,
O’Malley, Bachman, & Schulenberg, 2009), it still poses a significant public health issue
and remains the leading preventable disease in the United States (Centers for Disease
Control and Prevention [CDC], 2011). There are approximately 443,000 individuals who
die from cigarette smoking (CDC, 2008) and another 8.6 million who will suffer from
smoking related illnesses annually (CDC, 2003). Statistics show that smoking kills more
people than alcohol, AIDS, car accidents, illegal drugs, murders, and suicides combined
(CDC, 2008; Mokdad, Marks, Stroup, & Gerberding, 2004). Smoking also decreases a
smoker’s life span by an average of 13 – 14 years (Peto, Lopez, Boreham, Thun, & Heath,
1992). Moreover, prolonged exposure to smoking and secondhand smoke can lead to
increased health risks such as multiple forms of cancer, cardiovascular and respiratory
disease, and can have serious reproductive consequences for women (CDC, 2011).
The monetary consequences of smoking are equally damaging. Smoking causes
$96 billion to be spent annually on health care costs (CDC, 2008). There is also an
annual loss of approximately $97 billion in economic output due to smoking related
disabilities, smoking caused sick days, and workers’ lives cut short by smoking related
deaths (CDC, 2008).
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Health Consequences of Smoking for Youth
Smoking related health issues are not limited to adults. Smoking behaviors
formed in childhood and adolescence contribute to increased health risks for young
people. Examples of the less serious consequences of smoking are bad breath (Belfiglio,
1997), tooth decay and gum disease (Fitzpatrick & Blair, 2000), coughing, and poor
physical fitness (Brodish, 1998). Some of the more serious damage that can afflict young
smokers include increased heart rate (Rose, Behm, & Westman, 2001), reduced immune
function and increased risk of illness (Paul & Shearer, 1992). For those under the age of
18 who become new smokers, about one-third will ultimately die from smoking-related
disease (CDC, 1998). Clearly, this compilation of evidence makes it paramount to study
the determinants of smoking behaviors in order to develop and improve upon current
smoking prevention interventions designed for adolescents.

Racial and Ethnic Differences in Tobacco Use
The prevalence rate for current adult smokers varies by race and ethnicity. Anglo
adults smoke at a rate of 21%, African American adults smoke at a rate of 20.6%,
Hispanic adults smoke at a rate of 12.5%, and Asian American adults smoke at a rate of
9.2% (CDC, 2011). This variation in smoking rates by ethnicity is also true in young
people. The research has established that Anglo adolescents initiate smoking earlier and
are more likely to become regular smokers in comparison to minority youth (Choi, Farkas,
Pierce, Berry, & Gilpin, 1997). Studies that examine ethnic differences in smoking find
that, on average, Anglo high school students have the highest rate of smoking at 22.5%,
with Latino high school students following at 18% (CDC, 2010). The smoking rate
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among African American high school students is 9.5% (CDC, 2010), while Asian
American high school students trail at 7% (CDC, 2006). Although the rank order of the
smoking rates among the different Asian subgroups has differed depending on the study,
most studies generally suggest that Chinese Americans have the lowest rate of smoking
(Weiss & Garbanati, 2006). These statistics are not only indicative of different smoking
rates across the groups, but also suggest different smoking behaviors across groups. It is
vital to try and understand the reason behind the differences between groups because,
even though Anglos have the highest prevalence of smoking in both age categories
(adults and adolescents), minorities often experience more serious health consequences
than Anglos for the same disease (CDC 2008, 2009; CDC, 2010, 2013).
Some minority groups experience higher rates of morbidity and mortality as a
result of lung cancer. Lung cancer has become one of the leading cancer killers of both
men and women in the U.S. For women, it has surpassed breast cancer to become the
leading cause of cancer deaths (CDC, 2013). The death toll caused by lung cancer is
more than the death toll of the next three most common cancers (colon, breast, and
pancreatic) combined (CDC, 2010). For African American men, the death toll is higher
compared to Anglo men (295.3 per 100,000 persons vs. 222 per 100,000 persons,
respectively) (CDC, 2008). This is also true for African American women, where the
death toll is higher compared to Anglo women (177.7 per 100,000 persons vs. 152.8 per
100,000 persons, respectively).
For Latino men and women, lung cancer is the third most commonly diagnosed
cancer (CDC, 2008) but the leading cause of cancer death. In addition, when lung cancer
is diagnosed in Latinos, oftentimes they are diagnosed with a more advanced stage of the
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disease compared to Anglos (National Cancer Institute [NCI], 2012). Moreover, Latino
patients diagnosed with lung cancer are also less likely to undergo surgical procedures in
which all or parts of the diseased lung are removed (Wisnivesky et al., 2005).
For Asian men who smoke, they are more likely to develop Buerger’s disease
(Khan & Leonard, 2012). Buerger’s disease is a condition that causes blockages in the
blood vessels of an individual’s hands and feet, which reduces blood flow, which can
cause pain and inflammation, leading to tissue damage and in extreme cases gangrene
(Khan & Leonard, 2012). These statistics are cause for concern because ethnic minorities
face disparities in health care (USDHHS, 2012). In addition, low SES smokers (which
comprise mainly ethnic minorities; U.S. Census, 2010) with smoking related cancer have
a 50% increased risk of having a serious concurrent disease such as chronic obstructive
pulmonary disease (COPD) (Louwman et al., 2010). Thus, it is vital to understand the
differences in smoking behaviors across ethnic groups so that more effective treatments
for smoking can be developed.

Tobacco Use by Youth
Statistics show that almost 90% of adult smokers began smoking before age 18
and approximately 70% become regular smokers before they reach the age of 19 (U.S.
Department of Health and Human Services [USDHHS], 2012). Approximately 19% of
all high school students are considered current smokers by the time they leave high
school (Johnston, O’Malley, Bachman, & Schulenberg, 2011). About three million
students have smoked in the past month and are considered to be current smokers
(Riordan, 2012). There are about 4,000 youth under the age of 18 who try smoking for
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the first time every day and about 1,000 adolescents who become new regular smokers
every day (SAMHSA, 2009). The earlier the smoking begins, the greater the risk of
developing a smoking related disease (USDHHS, 1989). Therefore, it is crucial to
understand the mechanisms underlying smoking behaviors to develop more effective
smoking prevention programs for youth.

Theoretical Framework
There is extensive research on predictors of adolescent smoking behavior, which
includes genetic factors (Belsky et al., 2013; Boardman, Blalock & Pampel, 2010; Davies
& Soundy, 2009), parent and peer influences (Mahabee-Gittens, Xiao, Gordon, Khoury,
2013), personality factors (e.g. impulsivity) (Fields, Collins, Leraas, & Reynolds, 2009;
Patton, Barnes, & Murray, 1993; Schepis et al., 2008), poverty (CDC, 2011), delinquency
(Peterson, Krivo, & Hagen, 1996), and negative affect states such as anxiety and
depression (Patton et al., 1998), just to name a few. While there are a number of theories
used to explain the mechanisms by which these factors influence smoking behavior,
many of which show reasonable explanatory and predictive validity, they typically only
focus on one aspect of behavior (e.g., decision-making or affect regulation) and therefore
they lack the comprehensiveness to account for predictors across multiple domains. In
addition, these theories do not take into account the effects of culture, nor do they
examine the effects of culture within the context of psychological processes.
Betancourt’s model for the study of culture and behavior is a theoretical model
that is capable of incorporating a variety of predictor variables, including the effects of
culture (Betancourt & Fuentes, 2001; Betancourt, Hardin, & Manzi, 1992; Betancourt &
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Lopez, 1993). This model was originally developed in response to a need to quantify and
measure the effects of culture in the field of psychology. Since its inception, the model
has been applied to the study of culture and various health behaviors including diabetes
(McMillin-Williams, 2003), breast cancer (Flynn, 2005), and education (Navarrete, 2006;
2008) but has yet to be applied to smoking behavior (see Figure 1).

Betancourt’s model was selected for this study because the model identifies and
takes into account a wider variety of potential sources of variation for smoking behaviors
than other existing theoretical models, including sociodemographic variables (A), cultural
factors (B), and psychological processes (C). According to Betancourt’s model,
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sociodemographic factors such as ethnicity, religiosity, acculturation, and SES are more
distal and will therefore have less of an impact on smoking behavior in comparison to
cultural factors (B) or psychological processes (C), which are considered to be more
proximal. In addition, according to the figure, cultural factors (B) and psychological
processes (C) are considered to be products of sociodemographic factors (A). Thus, the
model organizes the antecedents of smoking behavior and provides a framework for
understanding both how these factors are interrelated and how they influence smoking.
Betancourt’s model also allows for each of these factors to be quantified and for
their relationship to one another to be assessed directly. This is a departure from other
research, where only psychological processes are measured, and culture is not defined or
measured (Betancourt & Lopez, 1993). To date, differences between groups are
commonly attributed to ethnicity alone (Betancourt & Lopez, 1993). Characterizing
differences to ethnicity is not only oversimplified and inaccurate, but can be detrimental
in the fact that it propagates stereotypes. Moreover, it limits the generalizations that can
be made.

Socioeconomic Status
Socioeconomic status (SES) has been shown to predict a variety of health
behaviors through the influence of cultural values and psychological processes in
Betancourt’s model (Flynn, 2005). Consistent with this model, studies have shown a
direct link between smoking and socioeconomic status (SES) across ethnic groups.
Statistics show that 28.9% of adults who live below the poverty line smoke, versus 18.3%
of adults who are at or above the poverty line (CDC, 2011). Studies also show a
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connection between education (which is often measured as a proxy of SES) and smoking
behavior. Of those adults who do not graduate from high school, 25.1% smoke,
compared to just 9.9% of those adults with a college education and 6.3% of those adults
with a graduate degree (CDC, 2011). Similarly, approximately 32% of non-college
bound high school seniors smoke, in contrast to 15.6% of college bound high school
seniors (Johnston, O’Malley, Bachman, & Schulenberg, 2011).
While SES and minority status are often related, lower SES and smoking are not
always correlated for minority adolescents (Wallace & Bachman, 1991). Studies have
revealed that the detrimental effects associated with lower SES such as (a) lower
academic achievement, (b) living in a single parent home (Griesbach, Amos, & Currie,
2003), and (c) more involvement in crime (Peterson, Krivo, & Hagen, 1996), may be
factors associated with smoking for Anglos, but this is not necessarily the case for other
ethnic groups. To illustrate, African Americans are generally overrepresented in
communities with lower SES, poorer schools, and lower academic achievement than
Anglo youths (Peterson, Krivo, & Hagen, 1996). According to a study conducted by
Pampel (2008), it was revealed that for Latino students, the higher the parental education
level the more likely they were to smoke compared to Anglos. In fact, research by
Bachman, O’Malley, Johnston and Schulenberg (2010) suggests that differences in
current cigarette smoking as a function of SES may be modified by race and ethnicity.
In the U.S., statistics show that Limited English Proficient (LEP) Americans fall
behind the rest of the population in terms of education as well as SES. The median
income of English language learner households was $25,604 in 1999 (Soifer, 2009),
which is approximately 60% of the $42,000 median household income for the rest of
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America. The number of English language learning families living in poverty is
approximately 26.3%, which is more than twice the rate nationally (Soifer, 2009). If we
use English language proficiency as a proxy measure for acculturation levels, then it is
possible adolescents from lower SES households are less acculturated, and that
acculturation may affect their smoking behavior. It would be reasonable to conjecture
that this would also be the case for African Americans, since they may not use standard
English in their homes (DeBose, 1992), but just not to the same extent as ethnic
immigrant individuals because the latter are possibly learning an entirely new language.
This research suggests that there are factors other than SES that may differentially affect
ethnic adolescent smoking behaviors, such as level of acculturation.

Acculturation
It is possible that differences in adolescents smoking behaviors across ethnic
groups may be accounted for by acculturation. Dusenbery, Epstein, Botvin, and Diaz
(1994) conducted a study of 3,129 6th and 7th grade immigrant Latino students and found
that the more acculturated Latino students smoked more than those who were less
acculturated. Additionally, in a longitudinal study of 1,295 6th and 7th grade immigrant
Latinos by Epstein, Botvin, and Diaz (1998) it was revealed that the more acculturated
students were also the ones who smoked at higher rates compared to less acculturated
students. Unger et al. (2000) found that adoption of the English language (a proxy
measure for acculturation) was positively correlated with higher rates of lifetime smoking
for both Latinos and Asian Americans.
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In studies of Asian Americans, acculturation and smoking have been
inconsistently correlated with each other due to disparate measures of acculturation, small
sample sizes and combining different Asian subgroups. Some studies suggest that greater
acculturation is related to lower rates of smoking (Unger et al., 2000). To illustrate, in
their investigation of a number of factors related to smoking including language use, Yu,
Chen, Kim, and Abdulrahim (2002) found that for Chinese Americans living in Chicago,
the more proficient English speakers were less likely to be current smokers. However,
after adjusting for language use, age and years in U.S., English proficiency was no longer
a significant predictor of smoking behavior. A study of Chinese Americans in Texas that
defined acculturation by the number of years immigrants had lived in the U.S., found that
the Chinese Americans who had lived in the U.S. the longest were least likely to be
current smokers (Hu, Pallonen, & Meshack, 2010).
Unlike the previously cited literature, Weiss and Garbanati (2006) used an
acculturation scale and found that there was no association between acculturation and the
rates of smoking for Asian Americans as a single group. Similarly, a study on Chinese
and Vietnamese Americans in California found that neither susceptibility nor
experimenting with smoking was affected by acculturation for either group (Nguyen,
Gildengorin, Gregorich, McPhee & Kaplan, 2007).
An explanation for the difference in smoking behaviors for Asian Americans may
be due to the differences in the degree of acculturation across groups. Acculturation is
the process in which there is an exchange of cultures (language, values, beliefs, customs,
as well as behaviors) between two groups. Most often the immigrants (the non-dominant
group) are more likely to take on the culture of the native residents (the dominant group)
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(Berry, Kim, Young, & Bujaki, 1989). For immigrants trying to integrate and incorporate
the language, customs, values, beliefs, and behaviors of the new country, the experience
may be demanding and can become a source of stress, especially if the changes are
extensive (Berry, Kim, Minde, & Mok, 1987). As a result, acculturative stress may cause
higher rates of maladjustment, which in turn may lead to participation in riskier behaviors
such as alcohol abuse (Markides, Ray, Stroup-Benham, & Trevino, 1990), smoking
(Haynes, Harvey, Montes, Nickens, & Cohen, 1990), and drug use (Amaro, Whitaker,
Coffman, & Heeren, 1990). As ethnic groups acculturate, they may also lose some of the
customs, values, and beliefs of their native country, thereby causing them to lose some of
the protective factors that may have been acting as barriers against engaging in deviant
behaviors such as smoking (De la Rosa, 2002). Conversely, less acculturated individuals
may be more likely to retain the customs, values, and beliefs of their native country, and
therefore preserve some of the protective factors that may act as a barrier against
engaging in deviant behaviors including smoking (Schwartz, Montgomery, & Briones,
2006).
Taken as a whole, existing research suggests that there is a relationship between
acculturation and smoking status that may vary across racial/ethnic groups. The
mechanisms underlying this relationship are still unclear. More research is needed to
replicate and extend previous findings, as well as to clarify the affect that acculturation
may have on smoking among Asian adolescents. Studies are also needed to elucidate the
mechanisms by which acculturation influences smoking behavior, as there is currently no
research in this area. Betancourt’s model may offer an explanation of how acculturation
plays a role in predicting health behaviors among minority groups. Acculturation fits into
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Betancourt’s model as a demographic factor that influences cultural values, which in turn
affect smoking behavior through psychological processes (Figure 1).

Religiosity
Religiosity has been shown to act as a protective factor across ethnic groups
against many deviant behaviors, including cigarette smoking (Nonnemaker, McNeely, &
Blum, 2003; Regnerus, 2003; Smith, 2003). In a two-year study of 1,272 predominantly
Latino middle school students, Marsiglia, Kulis, Nieri, and Parsai (2005) showed that
higher levels of religiosity were associated with lower occurrence incidence of recent
cigarette use. According to a study by Hodge, Marsiglia, and Nieri (2011), the more the
Latino students endorsed the importance of religion, the less likely they were to try
cigarettes. A study by Amey, Albrecht, and Miller (1996) showed that African American
adolescents who went to church at least once a week were less likely to smoke. In
addition, Black adolescents who reported higher levels of religious commitment were
more likely to abstain from smoking (Wallace, Brown, Bachman, & LaVeist, 2003).
Moreover, a study conducted by Wallace, Brown, Bachman, and LaVeist (2003) found
that White adolescents who were religious refrained from smoking more than White
students who were not religious. In a study of adolescents of African-American, Latino,
Asian or Pacific Islander, and Native Indian descent, religiosity was also shown to reduce
the chance of smoking (Sinha, Cnaan, & Gelles, 2007). There is limited research on
religiosity among Asians, but there has been one study on Koreans which found that
going to church reduced the likelihood of being a current smoker and predicted a greater
likelihood of quitting smoking (Hofstetter et al., 2010).
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Although there is a clear link between greater religiosity and lower smoking rates,
the mechanisms underlying this relationship have not been fully elucidated. It has been
hypothesized that lower smoking rates among more religious adolescents may be a result
of perceived parental disapproval working in conjunction with the anti-smoking beliefs
and teachings of religious parents (Gryczynski & Ward, 2011). Therefore, religiosity
may be a key sociodemographic factor to include in testing Betancourt’s model as an
explanation for adolescent smoking behavior, as religiosity may influence smoking
behaviors through cultural values such as filial piety, which is discussed next.

Cultural Values
A primary focus of Betancourt’s model is the link between cultural factors and
health behaviors. There is a growing body of research which suggests that traditional
cultural values and belief systems may positively impact the health practices of
individuals and act as protective factors against negative health outcomes (Castro, et al.,
2007; Santisteban, Coatsworth, Briones, Kurtines, & Szapocznik, 2012). While there are
many different cultural values that have been noted in the literature, there is emerging
research suggesting filial piety and respeto as possibly promoting attitudes that act as
protective factors for adolescents against substance use and smoking.
Filial piety is traditionally known as an Asian cultural value where the offspring
honor their parents by adhering to responsibilities such as obeying their parents, avoiding
harm to themselves, and providing for their parents’ welfare (Ho, 1994). Similarly,
respeto is customarily considered a Latino cultural value that puts an emphasis on respect
for authority figures such as older family members, as well as those outside the family
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(Garcia, 1996). According to Unger et al. (2002) in their investigation of multiple
cultural values such as filial piety, familism, collectivism, fatalism, machismo and
marianismo, Latino, Asian, African American, and White students who were high in filial
piety had significantly lower substance use. This was replicated in another study by
Unger et al. (2006), in which Latino, Asian, African American, and White adolescents
with high levels of filial piety were associated with a reduced risk of ever having tried a
cigarette.
The implication from both these studies may be the idea that a general respect for
parental authority and obeying parents may be universal and therefore not limited to
Asians or Latinos. Research suggests that African American families place an emphasis
on respect, obedience, and learning from elders in a “kinship network and community”
(Willis, 1992), as well as on intergenerational connections. The literature has shown that
intergenerational connections can act as a protective factor against smoking for African
American adolescents. In a study by Belgrave, Johnson, Nguyen, Hood, and Tademy
(2010), African American adolescents who had higher levels of intergenerational
connections reported lower rates of smoking within the past 30 days than African
American youths who had lower levels of intergenerational connections.
Although there is limited research in this area, it is reasonable to hypothesize that
filial piety may also serve as a protective factor for Anglos (Unger et al., 2002; 2006) as
previous studies have shown that Anglos have also shown to highly endorse putting the
needs of their family/parents first as well as other values related to collectivism
(Schwartz, Zamboanga, Rodriguez, & Wang, 2007). Regardless of the ethnic group,
intergenerational connectedness, respeto, and filial piety, share a common thread that
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emphasizes showing respect for elders and putting the well-being of the family before
oneself. As a result, intergenerational connectedness, respeto, and filial piety, although
specific to each culture, may transcend cultural boundaries and may be reflective of the
broader construct of collectivism (putting the goals of the group first which results in
acting in a communal way) (Triandis, 2001, pg. 909). In general, respect for authority
and obligation to be obedient to parents may prevent adolescents from smoking if it is
against their parents’ wishes. This demonstrates the need to investigate further the
mechanisms by which culture may act as a determinant of smoking behaviors.
Betancourt’s model poses two possible explanations as to how culture may influence
health behaviors, either directly or indirectly through psychological processes.
The findings from the previously cited studies also align with the current research
on acculturation by demonstrating that acculturation may over time reduce the
effectiveness of the protective nature of the customs and beliefs of a person’s native
culture against problematic behaviors such as smoking (Gonzales, Deardorff, Formoso,
Barr, & Barrera, 2006). A study by Gil, Wagner, and Vega (2000) showed that, as
acculturation increases, respeto diminishes. Therefore, it is important to understand the
relationship between acculturation and filial piety (respect for authority), and how they
may act together as buffers against engaging in risky behaviors such as smoking. To this
writer’s knowledge, there have been no studies to date on the potential link between
acculturation and respect toward parents as predictors of smoking behavior. However,
Betancourt’s model postulates that acculturation may be a key determinant of culture.
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Academic Aspiration
Academic success is associated with lower smoking rates for adolescents of all
ethnic groups (Dunn, Kitts, Lewis, Goodrow, & Scherzer, 2011; Pierce, Fiore, Novotny,
Hatziandreu, & Davis, 1989; Vuori et al., 2011; Waldron & Lye, 1988). In a study by
Cox, Zhang, Johnson, and Bender (2007), Anglo and African American adolescents who
had lower grades were more likely to be smokers than those who had higher grades and
were two and a half times more likely to be frequent smokers. Research conducted by
Hallfors et al. (2002) also revealed that the odds of smoking increased for those
adolescents from different ethnic groups who had low grades. Furthermore, Diego, Field
and Sanders (2003) found that adolescents (Anglos, Latinos, Asians, and African
Americans) with low grade point averages (GPAs) were more likely to use cigarettes
compared to those adolescents who had high GPAs. Lower grades and lower academic
success may cause distress or issues with self-esteem in adolescents, thereby making
them more vulnerable to engage in smoking behaviors as a way to self-medicate or
become susceptible to peer influences (Audrain-McGovern, Rodriguez, & Kassel, 2009).
Therefore, academic success and its determinants are important to understand and
research, as they may be among the reasons why adolescents engage in smoking
behaviors.
While there has been considerable research focused on the relationship between
academic achievement and smoking behaviors, it is equally important to conduct research
on the influence of academic aspiration on smoking behaviors, as one is a function of the
other (Messersmith & Schulenberg, 2008). Moreover, research suggests that academic
aspiration alone may act as a buffer against smoking behaviors. For example, in a study
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by Sutherland and Shepard (2001), adolescents who had aspirations to go to college
smoked less. In addition, according to Piko, Luszczynska, Gibbons, and Tekozel (2005),
high school students who had high academic aspirations had lower rates of smoking than
those with lower academic aspirations.
These studies are in line with Betancourt’s model, which calls attention to the idea
that culture may have an indirect affect on smoking behaviors through psychological
processes such as academic aspiration. Cultural factors such as filial piety and respeto
may motivate adolescents to have higher aspirations and achieve more academically, if
that is the expectation of their parents, which is then in turn associated with lower
smoking rates. A number of studies demonstrate parents’ educational aspirations for
their children have a positive effect on academic achievement for Asian, Latino, African
American, and Anglo students (Davis-Kean 2005; Fan, 2001; Okagaki & Frensch, 1998).
This relationship may be especially true for immigrant families. Research has shown that
the accomplishments of the children are often viewed as bringing honor to the family,
rather than the individual (Chao, 1996; Gibson & Bhachu, 1991). This is particularly
notable for Asian-American families where the individual’s efforts are seen to represent
family honor (Schneider & Lee, 1990). This focus in instilling filial piety puts the
obligation of obedience from the child to the parents and the family, thus possibly
resulting in better grades and lower smoking rates. To date, no one has tested culture as a
predictor of smoking, and no one has examined whether academic aspiration is a
mediator of this relationship.
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Peer Influences
Among the many determinants of smoking behavior, the literature suggests that
peer influence is one of the most powerful and should therefore be included as a
psychological process in testing the explanatory power of Betancourt’s model for
adolescent smoking behavior, especially because peer influence may be affected by an
adolescent’s cultural values and sociodemographic characteristics (e.g., religiosity).
Studies have ascertained that having friends who smoke is predictive of starting smoking
as well as making the transition into becoming a regular smoker, across ethnic groups
(Flay, Phil, Hu, & Richardson, 1998; O’Loughlin, Paradis, Renaud, & Gomez, 1998).
Similarly, smokers are more likely to have smoking friends than non smokers (Eiser &
Pligt, 1984). Moreover, a study by Ali and Dwyer (2009) showed that even having a
small group of close friends who smoke can increase the probability of smoking.
Peer influences on pro-tobacco use (friends who either smoke or approve of
smoking) are good indicators of adolescent smoking for Anglos, African Americans, and
Latinos (Gritz, et al., 2003). A study conducted by Ma, Shive, Toubbeh, Tan, and Zhao
(2003) found a positive relationship between having friends who smoke and smoking
behaviors for Asian Americans. This could be due to a couple of factors. Adolescents
who are experiencing distress may be compromised in their ability to say no to their peers
and/or have a stronger need to fit in with their peer group (Wang, Eddy, & Fitzhugh,
2000). In addition, a study by Pasternoster (1998) suggests that the influence of peer
groups (either positive or negative) and the importance of peer acceptance work to
dismantle and undermine both the teachings of parents as well as religion. Fisher (1964)
proposed that the more pressure to submit to peer influence, the greater the likelihood
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that the adolescent is to desire the approval and therefore adopt the behavior of the
individual authority in the peer group, and thereby gain acceptance by the group.
However, not all adolescents who have friends who smoke start smoking or
progress to heavier use. Research has shown that parental influences can act as a buffer
against peer influences (Simons-Morton, 2004). One tool that parents can utilize to
shield their children from smoking is to encourage their children’s association with
positive peer groups and discourage them from “hanging out” with negative peer groups
that exert the pressures of bad behavior, bad examples, and deviant behavior (SimonsMorton & Chen, 2006. Parental influence can also indirectly influence adolescent
smoking by: (a) limiting and preventing friendships with peers who smoke (Avenevoli &
Merikangas, 2003), (b) diminishing the effect of pressure from friends (Dielman,
Butchart, & Shope, 1993), and (c) overseeing the association with peers who do smoke
(Engels & van der Vorst, 2003). Furthermore, Urberg, Luo, Pilgrim, and Degirmencioglu
(2003) found that teens who identify with and value their parents’ belief system are less
likely to associate with friends who exhibit deviant behavior, including smoking.
Previous studies also suggest that adolescents may consciously decide to avoid
involvement in risk behaviors because they respect their obligations to their family
members (Unger et al., 2002; 2006). These studies suggest filial piety and respeto may
help to explain why some adolescents start smoking and others do not (Unger et al.,
2002; 2006). Adolescents with a stronger sense of filial piety or respeto may, out of
respect for parental authority, stay away from peers who smoke and may be less
susceptible to peer smoking. Thus, it is reasonable to hypothesize that cultural values
such as filial piety or respeto may have an impact on peer influence, which in turn may
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influence smoking behavior. However, there are no studies to date that have examined
this relationship. The importance of such research is not only novel but crucial because,
if this relationship exists, smoking prevention programs may benefit from a parental
education component where parents are taught that their expectations are vital and
important in decreasing the effect of peer influence on smoking behaviors.

Perceptions/Attitudes toward Smoking
Theoretical models of health risk behavior have proposed that
perceptions/attitudes toward smoking are among the most proximal predictors of smoking
initiation and behaviors. The literature has demonstrated that attitudes toward smoking
are shaped by the anticipated consequences of both the behavior and the individual’s
subjective appraisal of the consequences of engaging in that behavior (Song et al., 2009).
These attitudes in turn strongly predict whether or not an adolescent will choose to start
smoking (Song et al., 2009). Moreover, as adolescents adopt smoking behaviors, the
behavior itself not only increases the risk of becoming a regular smoker, but also
increases the favorability of adolescents’ attitudes toward smoking (Eiser & Van der
Plight, 1984; Halpern-Felsher, Biehl, Kropp, & Rubinsten, 2004; Morrell, Song, &
Halpern-Felsher, 2010). Little is known about what factors predict perceptions of
smoking, beyond peer influences and previous smoking experience (Morrell et al., 2010;
Racicot, McGrath, & O’Loughlin, 2011). However, there is some evidence to suggest
that perceptions may differ by ethnicity. Chung, White, Hipwell, Stepp, and Loeber
(2010) observed greater expectations of positive outcomes from smoking among African
American than Caucasian adolescent girls. Thus, it is reasonable to hypothesize that
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cultural values may influence perceptions of smoking, which in turn have been shown to
directly affect smoking behavior in teens. There is no research to date in this area.
Therefore, it is important to test perceptions of smoking as psychological processes that
may mediate the relationship between cultural values and smoking when testing
Betancourt’s model as an explanation of adolescent smoking behavior.

Aims of the Current Study
The overarching aim (Aim 1) of the current study was to investigate the influence
of cultural factors (filial piety and respeto) on smoking behaviors for African American,
Anglo, Asian American, and Latino high school students. Aim 2 of the study was to
evaluate how sociodemographic factors (SES, ethnicity, acculturation, and religiosity)
impacted culture (filial piety and respeto). Aim 3 of the study was to investigate if
selected psychological processes (academic aspiration, perceptions attitudes, and social
influences) mediated the relationship between culture and smoking behaviors, as well as
to examine if culture directly influenced smoking behavior. Aim 4 of the study was to
test which psychological processes (aspiration, perceptions/ attitudes, and social
influences), if any, are the strongest mediators of the relationship between cultural factors
and smoking behaviors.

Hypotheses
Based on the previously cited research as well as Betancourt’s model for the study
of culture and behavior, the following relationships are hypothesized:
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1. Aim 1: Higher levels of filial piety and respeto are associated with lower rates of
smoking behaviors among African American, Anglo, Asian American, and Latino
high school students because research has revealed that those who have higher levels
of filial piety, regardless of racial/ethnic group, have lower rates of smoking
behaviors (Unger et. al., 2006).
2. Aim 2:
a. Lower levels of SES will be associated with higher levels of filial piety and
respeto across all the racial/ethnic groups because studies have shown that
SES is inversely related to levels of filial piety (Unger et. al., 2006).
b. Higher levels of acculturation will be associated with lower levels of filial
piety and respeto across all racial/ethnic groups because as groups acculturate
to the dominant, individualistic American culture, levels of filial piety will
decrease.
c. Higher levels of religiosity will be associated with higher levels of filial piety
and respeto across all racial/ethnic groups because honoring one’s parents is
encouraged by major world religions.
3. Aim 3: As predicted by Betancourt’s model, academic aspiration, peer influence, and
perceived risks of smoking will all mediate filial piety/respeto and smoking behaviors.
4. Specifically:
a. Higher levels of filial piety and respeto will positively influence levels of
academic aspiration but will negatively affect levels of peer influence because
of adolescents’ stronger sense of obedience and duty to parental expectations.
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These effects will be consistent across African American, Anglo, Asian
American, and Latino high school students.
b. Higher levels of academic aspiration and perceived risks of smoking will
negatively predict smoking behaviors. Higher levels of peer influence and
perceived smoking-related benefits will positively predict smoking behaviors.
These relationships will hold true across racial/ethnic groups.
5. Aim 4: The strongest mediator of smoking behaviors will be the perceived smokingrelated risks and benefits of smoking, followed by peer influence, and academic
aspiration because perceptions/attitudes are considered to be the most proximal
psychological predictors of smoking behavior according to theories of health behavior
(e.g., The Theory of Planned Behavior; Ajzen, 1991).
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CHAPTER TWO
METHODS

Participants
Participants included 42 students recruited from De Anza 9th grade Academy in
Southern California. The mean age of the students was 15 years old, (SD = .55). This
age group was selected because it is the time when adolescents are most likely to first try
smoking (CDC, 2010). The ethnic makeup of students who participated was 71.4%
Latino, 14.3% Mixed Race, 9.5% Other, 2.4% African American, 2.4% Asian-American,
and 0% Anglo. Please see Table 1 for the descriptive statistics on key study variables.

24

Table 1
Characteristics of Participants and Key Study Variables
N(%)
Mean (SD)
Gender
Male

21(51.2%)

Female

20(48.8%)

Race/ethnicity
Latino
African American
Anglo

30(71.4%)
1(2.4%)
0(0%)

Asian American

1(2.4%)

Mixed Race

6(14.3%)

Other

4(9.5%)

Age

15 (0.55)

Acculturation
Religiosity

32.29 (8.51)
24.08 (10.26)

Filial Piety

35.85 (4.18)

ST risks

61.15 (29.31)

LT risks

77.92 (24.28)

Benefits

23.80 (24.78)

Peer Influence

3.44 (1.50)

Note. ST risks = perceived short term risks of smoking.
LT risks = perceived long term risks of smoking. Benefits
= perceived benefits of smoking.

Measures
Participants completed a paper-and-pencil survey that included the measures
listed below:
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Demographic Characteristics
Participants were asked a series of questions about their age, race/ethnicity,
gender, living situation, socioeconomic status, and so forth. The majority of the sample
was made up of students who were of Latino descent. (Please see the Demographics
section of Appendix A).

Academic Aspiration
Academic aspiration was measured using the question, “What is the highest
degree you hope to achieve?” The item is coded so that 0 represents no degree, 1
represents a high school diploma, 2 represents two years of college/Associate’s degree, 3
represents four years of college/Bachelor's Degree, 4 represents six years of
college/Master's Degree (e.g., Masters of Business or Science), and 5 represents a
Doctorate or Professional Degree (e.g., M.D., J.D., Ph.D.) (Leung, Chen, Xiaohua, &
Lam, 2010; Navarrete 2006, 2008; please see the Academic Aspiration section of
Appendix B)

Acculturation
Acculturation was measured using the Multigroup Ethnic Identity Measure
(MEIM; Phinney, 1992). The MEIM consists of 12 items answered based on a four-point
Likert scale ranging from 1 (strongly agree) to 4 (strongly disagree). A sample item is “I
have spent time trying to find out more about my ethnic group, such as its history,
traditions, and customs.” For the total score as well as for each subscale, higher scores
indicate stronger identification with one’s ethnic group (please see the Acculturation
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section of Appendix C). This self-report instrument was created in 1992 by Jean Phinney
and was revised by Roberts et al. (1999) to assess two specific factors of ethnic identity:
Affirmation, Belonging, and Commitment (7 items) and Ethnic Identity Search (5 items).
This measure can be used with participants of any ethnic group, from adolescence
through adulthood. The MEIM demonstrated acceptable reliability, with an alpha
coefficient of .72 for the overall scale for the current study. The MEIM also
demonstrated good reliability, with alpha coefficients greater than .84 for the overall
scale in a previous study (Phinney et al., 2001).
There has been criticism in the literature of the lack of a more appropriate
measure of acculturation, as well as of the fact that there is no agreed upon measure of
acculturation (Rudmin, 2003). Most measures of acculturation only measure behavior
and do not examine the values or ethnic identity attached to the behaviors, with some
studies often resorting to the use of English language use as a proxy for acculturation
(Unger et al., 2000; Yu, Chen, Kim, and Abdulrahim, 2002). However, acculturation
involves both the change in behaviors as well as the change in values and ethnic identity
that underlie the behaviors (Cabassa, 2003). In addition, ethnic identity can be
considered a subjective experience of acculturation (Phinney et al., 2001). Therefore, we
thought it was valuable to measure ethnic identity as a proxy for acculturation because it
is expected to change as a result of acculturation. As a result, the MEIM was chosen to
evaluate acculturation in the current study even though it is not a traditional measure of
acculturation. Moreover, the MEIM has been shown to have measurement equivalence in
the measure of ethnic identity across diverse groups, including African Americans, Asian
Americans, Latinos, and Whites (Avery, Tonidandel, Thomas, Johnson, & Mack, 2007).
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Religiosity
The Religious Commitment Inventory – 10 (RCI – 10; Worthington et al., 2003;
please see the Religiosity section of Appendix D) was used to measure religiosity in
terms of religious commitment. Participants rated the degree to which a series of
statements about religious commitment are true of them on a five-point Likert scale, with
responses ranging from 1 (Not at all true of me) to 5 (Totally true of me). Example items
include, “My religious beliefs lie behind my whole approach to life,” and “I enjoy
spending time with others of my religious affiliation.” Total scores were created by
summing across items, and higher scores are indicative of greater religious commitment.
For this study, the internal consistency reliability for the RCI-10 is excellent (α = .92),
which is consistent with the internal consistency reliability for other studies (α = .93;
Worthington et al., 2003).

Filial Piety and Respeto
Filial Piety and Respeto was measured using two of the three subscales of the
Filial Piety/Respeto Scale. Respect for Adults and Interpersonal Harmony were used
because these two subscales were correlated with reduced smoking behavior in previous
studies (Unger et al., 2006). For this measure, participants rated the degree to which a
series of statements about filial piety are true of them on a four-point Likert scale ranging
from 1 (Strongly disagree) to 4 (Strongly agree). A composite score was created by
summing across all items, with higher items indicating greater filial piety. The Respect
for Adults subscale comprises seven items. A sample item from the Respect for Adults
subscale is, “It is important to do everything that your parents tell you to do.” The

28

subscale representing Interpersonal Harmony contains four items. A sample item from
the Interpersonal Harmony subscale is, “I try not to say things that make other people feel
bad.” The Cronbach’s alpha for the Filial Piety scale was .65 for the current study. The
Cronbach’s alphas for the Respect for Adults and Interpersonal Harmony subscales
were .76 and .62, respectively, in other studies (Unger et al., 2006); please see the Filial
Piety and Respeto section of Appendix E).

Smoking Behavior
Smoking behavior was measured using the following question: “Have you ever
tried smoking a cigarette, even one puff?” (Audrain-McGovern, Rodriguez, & Kassel,
2009; Goodman & Capitman, 2000; Unger, 2006; please see the Smoking Behavior
section of Appendix F).

Peer Influence/Pressure
Motivation to comply with the expectations of friends was measured with the
questions, "Most of the time when my friends want me to do something, I go along with
it," and “My friends think that I should smoke cigarettes." Both questions are rated on a
five-point Likert scale, with response categories ranging from 1 (completely not true) to 5
(completely true) (Chassin et al., 1981; see the Peer Influence section of Appendix G).
This measure of peer influence has been used in previous studies (Chassin et al., 1981;
Chassin, Presson, Sherman, Montello, & McGrew, 1986). Originally, the two items were
tested separately as individual predictors but neither were strong mediators between filial
piety and smoking behavior. As a result, the two items were combined into one peer
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influence variable. The decision to keep peer influence as a combined variable was made
in order to keep the number of variables being tested to a minimum due to the sample
size was small.

Perceptions of Smoking
Participants estimated the likelihood of 15 smoking-related risks and benefits
using conditional risk assessments, in which scenarios are used to explicitly place the
outcomes under investigation in the context of a specific behavior. Participants were
instructed to imagine two separate smoking scenarios. The first scenario evaluates shortterm risks and benefits: “Imagine that you just began smoking. You smoke about 2 or 3
cigarettes each day. Sometimes you smoke alone, and sometimes you smoke with
friends. If you smoke about 2 or 3 cigarettes each day, what is the chance that . . .?” The
second scenario evaluates long-term risks: “Imagine that you continued to smoke about 2
or 3 cigarettes each day for the rest of your life. What is the chance that . . .?” Previous
research shows that conditional risk assessments more closely reflect health risk behavior
models and are stronger predictors of behavior than unconditional risk assessments,
which do not place outcomes in a precise behavioral context (Halpern-Felsher et al.,
2001; Ronis, 1992; van der Velde, Hooykaas, & van der Pligt, 1996). After reading the
scenarios, participants indicated the likelihood that each outcome would occur by filling
in the blank with any number between 0 and 100%. For the present study, the internal
consistency reliability was .85 for short term risks, .83 for long term risks, and .85 for
benefits. The items have been used in previous longitudinal studies with internal
consistency reliability ranging from .80 to .90 for short-term risks, from .88 to .92 for
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long-term risks, and from .71 to .73 for smoking related benefits across four survey time
points (Morrell, Lapsley, & Halpern-Felsher, unpublished manuscript; Morrell et al.,
2010; Song et al., 2009). Please see Perceptions section of Appendix H.

Procedures
Participants for this study were recruited from the Calexico Unified School
District in Calexico, California. Calexico is located 230 miles southeast of Los Angeles,
125 miles east of San Diego. It is adjacent to the City of Mexicali and Baja California,
Mexico. Students from special education and English as a Second Language (ESL)
classrooms were excluded. Approval was obtained from the Loma Linda University
Institutional Review Board.
Data were collected at two time points by administering a paper-and-pencil
survey that took no longer than 45 minutes to complete. During the first time point, a
brief overview of the study and information about how to proceed with participating in
the study was presented to potential participants via a brief five-minute presentation
given by study personnel during Physical Education (P.E.) class period. Students were
given English and Spanish versions of the consent form, as necessary, to take home to
their parents. If parents consented, students were instructed to bring the signed consent
form to P.E. on the day the survey was to be administered (one week later). Only
students who had signed consent forms were permitted to participate in the study. The
response rate for both time points was about 7.5%. The research personnel passed out
approximately 600 consent forms and only 45 students participated. Research personnel
administered the survey during the students’ P.E. period. A piece of candy was given to
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the students who completed the survey. Students who did not receive consent or opted
out engaged in an alternative P.E. activity. Initially, nine students completed the survey
at the first time point, but one student was removed because he or she did not meet study
inclusion criteria (the student indicated that he or she was either in an ESL or special
education class).
At the second time point, consent forms were distributed during the students’
science class after the teachers gave a short psychoeducational presentation on teen
smoking that was created by the researchers (this presentation was only given at the
second time point). Students were given consent forms to take home to their parents, and
students were instructed to bring the signed consent forms back to their science teacher.
Research personnel conducted the survey administration several weeks later. Students
who returned their signed consent forms were the only students who participated in the
survey, which was administered during P.E. in a separate room. Students were
compensated for survey participation with a piece of candy. Students not participating in
the study participated in an alternate P.E. activity. Thirty-six students completed the
survey at the second time point, but two were removed from the study, one for turning in
an incomplete survey and the other for turning in a blank survey.

Statistical Analysis
A series of regression-based analyses were conducted due to the fact that the
sample size was not large enough to conduct the originally proposed path analysis. For
hypothesis 1, a logistic regression analysis was conducted in which smoking behavior
was regressed onto filial piety/respeto. For hypotheses 2a-c, a multiple linear regression
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analyses predicting filial piety from acculturation and religiosity was used. For
hypotheses 3 and 4, a multiple mediation analysis was conducted using the bootstrapping
method to test whether academic aspiration, peer influence, perceived short term risks of
smoking, perceived long term risks of smoking, and perceived benefits of smoking
mediated the relationship between filial piety and smoking behavior. Due to the small
sample size, we were unable to tests differences according to race/ethnicity.
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CHAPTER THREE
RESULTS

Screening for Assumptions and Outliers
Data for the analysis were analyzed using SPSS 22. Outliers and the assumptions
for both the linear and logistic regression analyses were tested. The results showed that
there were no significant outliers or violations of assumptions.

Correlations Among Key Study Variables
Students’ scores across key study variables were correlated using Pearson’s
product moment correlation coefficient (Table 3). As shown in Table 3, there was a
significant negative correlation (r = -0.56, p < 0.01) between the perception of short term
risks of smoking and religiosity levels. This means that the stronger the students’
religious beliefs, the more risks they believed were associated with smoking. Similarly,
there was a significant negative correlation (r = -0.41, p < 0.05) between academic
aspirations and perceptions of short term risks of smoking. This demonstrates that the
greater the students’ academic aspiration, the less benefits they perceived to be associated
with smoking.
Additionally, there was a significant positive relationship (r = 0.38, p < 0.05)
between acculturation and the perceived benefits of smoking, which indicates that the
more acculturated students perceived greater benefits to smoking. There was also a
significant positive relationship (r = 0.38, p < 0.05) between peer influence and the
perceived benefits of smoking. The students who were more influenced by their peers
were also the ones who perceived greater benefits to smoking. Furthermore, there was a
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significant positive relationship (r = 0.34, p < 0.05) between having smoked and the
perceived benefits of smoking. This indicates that having ever tried smoking was
associated with greater perceived benefits of smoking (see Table 2).

Table 2
Correlations, Standard Deviations, and Means for Key Study Variables
1
1. Academic Aspiration

2

3

4

5

6

7

8

9

-

2. Peer Influence

.28

-

3. Acculturation

.19

.18

-

4. Religiosity

-.05

-.04

-.19

-

5. Filial Piety

-.15

-.01

-.17

.33

-

6. Short Term Risks

.41*

.23

.27

-.56**

-.40*

-

7. Long Term Risks

.18

.16

.14

.02

.02

.52**

-

8. Benefits

.24

.14

.38*

.-20

-.08

.31

.15

-

9. Ever Smoked

.23

.38*

.25

.12

-.12

-.10

-.05

.34*

-

Mean

SD

3.54

1.46

3.44

1.50

32.29

8.51

24.08

10.26

35.85

4.18

66.15

29.31

77.92

24.27

23.80

24.78

.26

.45

*p < 0.05. **p < 0.01. ***p < 0.001.

Logistic Regression Analysis
We originally planned to test whether the effect of filial piety on adolescent
smoking behavior differed as a function of race/ethnicity. However, given that our
sample was greater than 70% Latino and none of the other racial/ethnic categories
included more than six participants, we had to test for the effect of filial piety on smoking
regardless of race/ethnicity. As a result, a logistic regression model was used to test
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whether piety was a predictor of adolescents having tried smoking. In this model, filial
piety was not a significant predictor of smoking behavior, p > .05 (see Table 3).

Table 3
Results of a Logistic Regression Analysis Predicting Having Ever Tried Smoking from
Filial Piety

Independent Variable

Filial Piety

B

Wald
Statistic

p-value

OR

95%CI

-0.04

0.12

0.73

.97

[0.79, 1.18]

Note. B = the regression coefficient, or natural log of the odds ratio; OR = Odds Ratio

Linear Regression Analysis
We originally planned to test ethnicity as a predictor of filial piety. However,
given the lack of variability in participant ethnicity, we were unable to do so. Therefore,
in order to test if acculturation and religiosity were predictors of filial piety, a
simultaneous multiple linear regression analysis was conducted. While the overall
regression model was not statistically significant, the results indicated that religiosity was
a significant individual predictor of filial piety smoking behavior such that as religiosity
increased by one point, filial piety increased by .17 points, p < 0.05. Religiosity uniquely
accounted for 15% of the total variance in filial piety. The optimal linear combination of
acculturation and religiosity accounted for 17% of the variance in filial piety F(2,31) =
3.07, p > 0.1 (see Table 4). Acculturation and ethnicity were not significant predictors of
filial piety, ps > 0.05 (see Table 4).
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Table 4
Results of Linear Regression Analysis Testing Acculturation and Religiosity as Predictors
of Filial Piety
Β

SE

β

95% CI

t

p

sr2

Religiosity

0.17

0.07

0.40

[0.02, 0.31]

2.40

< 0.05

0.15

MEIM

-0.02

0.12

-0.03

[-0.27, 0.23]

-0.17

> 0.8

< 0.000

Predictor

Multiple Mediation Analysis
A multiple mediation analysis was performed using the bootstrapping method to
test whether academic aspiration, peer influence, perceived short term risks of smoking,
perceived long term risks of smoking, and perceived benefits of smoking mediated the
relationship between filial piety and smoking behavior (Figure 1 and Table 5. The results
showed that none of these variables significantly mediated the relationship between filial
piety and smoking behavior, ps > .05. Pairwise comparisons of the specific indirect
effects showed that they were also not significantly different from one other, ps > .05.
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Table 5
Results of Multiple Mediation Analysis
Mediated Effect

OR

ab

SE

BC 95% CI

Academic Aspiration

0.91

-0.09

0.27

[-0.57, 0.35]

Peer

1.03

0.03

0.27

[-0.46, 0.35]

ST risks

1.19

0.18

0.54

[-0.87, 0.96]

LT risks

1.01

0.01

0.19

[-0.42, 0.36]

Benefits

0.95

-0.05

0.32

[-0.65, 0.86]

Total Indirect Effect

1.07

0.07

0.56

[-1.48, 1.04]

Academic Aspiration vs.
Peer Influence

--

-0.12

0.38

[-0.57, 1.11]

Academic Aspiration vs.
ST Risks

--

-0.27

0.72

[-1.32, 1.22]

Academic Aspiration vs.
LT risks

--

-0.96

0.32

[-0.59, 1.13]

Academic Aspiration vs.
Benefits

--

-0.04

0.37

[-0.78, 0.80]

Peer Influence vs. ST risks

--

-0.15

0.59

[-1.32, 0.91]

Peer Influence vs. LT risks

--

0.22

0.31

[-0.71, 0.66]

Peer Influence vs. Benefits

--

0.08

0.42

[-1.20, 0.68]

ST risks vs. LT risks

--

0.17

0.61

[-1.44, 1.11]

ST risks vs. Benefits

--

0.23

0.72

[-1.70, 1.21]

LT risks vs. Benefits

--

0.56

0.37

[-1.31, 0.60]

Note. BC 95% CI = bias-corrected 95% confidence interval. ST risks =
perceived short term risks of smoking. LT risks = perceived long term
risks of smoking.
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CHAPTER FOUR
DISCUSSION
The overarching goal of the current study was to examine the influence of
sociodemographic, cultural, and psychological factors on smoking behavior among
adolescents. Therefore, the first goal of this study was to investigate the relationship
between filial piety and smoking behavior among high school students of different ethnic
backgrounds. The second goal was to examine whether SES, ethnicity, acculturation, and
religiosity were determinants of filial piety. Due to missing cases and low variability, we
were not able to test the effects of ethnicity and SES. The third goal was to analyze the
direct relationship between filial piety and smoking behavior. The fourth goal was to
explore peer influence, academic aspiration, and perceptions of the risks and benefits of
smoking as potential mediators of the relationship between filial piety and smoking
behavior.
The findings showed that filial piety was not a significant predictor of smoking
behavior. This finding contradicts a study by Mitschke, Matsunaga, Loebl, Tatafu, and
Robinett (2008) where filial piety was an important predictor of adolescents’ attitudes
toward tobacco use, as well as the study conducted by Unger (2002) where filial piety
was associated with a lower risk of smoking. Low statistical power is unlikely to be the
reason for the null results in this case. The typical rule of thumb for logistic regression
analysis is that one should have at least ten events (adolescents who have ever tried
smoking) per predictor (Vittinghoff & McCulloch, 2006). Simulation studies suggest
that this rule of thumb may be lowered to five events per predictor (Vittinghoff &
McCulloch, 2006). In the present study, we had one predictor (filial piety) and 11 events
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(i.e., 11 adolescents who had ever tried smoking versus 31 who had not). This means that
we likely had sufficient power for at most two predictors.
It is possible that adolescents’ feelings of obligation to honor their parents (filial
piety) may not keep them from engaging in smoking behaviors. Instead, family
cohesion/parental connectedness (described as family closeness attributed to a strong
emotional bond) may be a more important predictor of adolescent smoking behavior than
filial piety. Family cohesion may act as a protective factor against outside pressures,
such as acculturative stress and smoking behaviors because through family connectedness,
adolescents may experience feelings of parental warmth, love, and caring (Dornbusch et
al., 1987). For example, in their study of African American, Asian, and multiethnic
students, Tilson, McBride, Lipkus, and Catalona (2004) found that those students who
were low on parental connectedness were twice as likely to report smoking behavior than
those students who reported higher levels parental connectedness.
Parental connectedness may also materialize in the form of a protective
relationship between the parent and adolescent (Steinberg et al., 1992). Parents who are
more involved in their adolescents’ activities may be better able to monitor their
adolescents’ behaviors and activities (Coley, Morris, & Hernandez, 2004). Moreover,
family connectedness may offer parents the avenue in which to impart problem solving
skills to their adolescents in order to help them to either avoid or decrease their current
engagement in delinquent behaviors (Blake et al., 2001). More research is needed to
examine the relationship between family smoking, family culture, filial piety, family
connectedness, and smoking behaviors.
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While it was hypothesized that SES, ethnicity, acculturation, and religiosity
would be predictive of filial piety and respeto, SES was unable to be tested because there
were too many missing cases and ethnicity could not be tested because of a lack of ethnic
variability in the sample. The hypothesis was partially supported in that religiosity
predicted filial piety. Religiosity was positively associated with filial piety and uniquely
accounted for 15% of the total variance in filial piety. This finding is not surprising,
considering that the sample was overly represented by Latinos, and 85% of Latinos in the
U.S. generally identify themselves as being Catholic (Medina, 1987). There is
considerable overlap between religious doctrine and the cultural value of filial piety and
respeto in the concept of honoring ones’ parents.
The edict to respect one’s elders and honor one’s parents is a common theme
across different religions. A study by Ellison and Sherkat (1993) showed that more
conservatively religious parents value obedience and embrace authoritarian practices
(parents expect their children to follow very strict rules unconditionally) more than nonreligious or even less religious parents. Previous research has examined the way
immigrant parents have used religiosity in place of filial piety to control behavior and
reinforce obedience, both as a defense against acculturation and as a protective factor for
the children as they acculturate into their new culture (Chong, 1998; Huang, 1988).
Thus, given the overlap between religiosity and filial piety in the idea of obeying one’s
parents, the direction of the effect must be interpreted with caution.
The effects of religion may extend beyond teaching children obedience. Research
also shows that religiosity reinforces and supports a strong parent-child relationship
(French et al., 2013). This may be due to the fact that regular engagement in family
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prayer and religious service attendance give parents opportunities to further strengthen
the parent-child relationship by allowing them to express shared goals and hopes with
their children in an atmosphere overseen by a “power” greater than their parents
(Mahoney, Pargament, Tarakeshwar, & Swank, 2001, p. 590). These shared goals, hopes,
and dreams inculcated by religious doctrine, including honoring one’s parents, may factor
into the development of adolescents’ values and behaviors. Moreover, it may be
hypothesized that adolescents who have greater contact with their parents may also have
less exposure, as well as opportunities, to engage in delinquent activities such as smoking.
Furthermore, adolescents who share similar values as their parents and spend more time
with them may develop a stronger sense of obligation to their parents, and therefore have
higher levels of filial piety. In light of these results, future studies should be conducted to
investigate the relationship between religiosity and filial piety in the context of parentchild communication, engagement in religious activities together, and parenting styles.
The findings of the present study contradicted the current literature that shows
acculturation to be closely related to culture, which in this case was conceptualized and
measured as filial piety. Research has demonstrated that an individual’s retention of his
or her cultural values, beliefs, and norms of the country of origin is a function of
acculturation (Berry, 2003). Thus, there is a corresponding loss of or decrease in cultural
values, beliefs, and norms from the country of origin the more an individual acculturates
(Franzini, Ribble, & Keddie, 2002). Conversely, the less acculturated an individual is,
the more likely he or she is to retain his or her cultural values, beliefs, and norms from his
or her country of origin (Castro, Stein, & Bentler, 2009).
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One of the primary reasons why the relationship between acculturation and filial
piety was not significant is that there was low statistical power. We had approximately
60% power to detect a significant effect for R2 = .17. For religiosity, the power to detect
a significant effect for sr2 = .15 was approximately 65%. For acculturation, since the
effect size (sr2) was zero, it was impractical to calculate power for that variable. Another
potential reason why acculturation was not predictive of filial piety may be due to the fact
that the effect of acculturation may be modified by ethnic and cultural characteristics of
the immigrant or the host culture, but we were unable to test for ethnic differences. In
addition, the concept of honoring one’s parents is a common thread present in most world
religions. Since an overwhelming majority of the U.S. population reports being religious
(Smith, 2003), it is possible that filial piety may not change as a result of acculturation.
In other words, there may have been very little variability in filial piety in our sample
because the ethnic groups represented in the current study are all traditionally associated
with high levels of filial piety and respeto (e.g., Latino [Garcia, 1996] and Asian cultures
[Ho, 1994]).
Finally, it was hypothesized that academic aspiration, peer influence, and the
perceived risks and benefits of smoking would mediate the relationship between filial
piety and respeto and smoking behavior. This hypothesis was not confirmed. There has
been no other study to date that has examined academic aspiration, peer influence, and
the perceived risks and benefits of smoking as mediators between filial piety and respeto
and smoking behavior. However, studies have shown significant individual associations
among these variables. For example, Waldron and Lye (1990) found that students with
lower educational aspirations had more favorable attitudes toward smoking and tobacco
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use among their friends. Peer pressure and peer acceptance have also proved to be
among the best predictors of smoking across all age groups (Wang, Fitzhugh,
Westerfield, & Eddy, 1995). Furthermore, having friends who use tobacco correlates
positively with tobacco use (Livaudais, Napoles-Springer, Stewart, & Kaplan, 2007).
Research has also shown that attitudes toward smoking are formed by the perceived
consequences of not only the behavior, but also the individual’s rationalization of the
consequences associated with smoking (Song et al., 2009). These attitudes have been
shown to strongly predict whether an adolescent will start smoking (Song et al., 2009).
As the adolescent initiates and develops patterns of smoking behaviors, the perceived
favorability of smoking increases, thereby increasing the risk of the adolescent becoming
a regular smoker (Eiser & Van der Pligt, 1984; Halpern-Felsher, Biehl, Kropp, &
Rubinsten, 2004; Morrell, Song, & Halpern-Felsher, 2010).
There may be several possible explanations as to why the results of the multiple
mediation analysis were non-significant. A likely explanation for the non-significant
findings may be the small sample size, which is associated with low statistical power.
Using the rule of thumb for logistic regression noted above (i.e., we must have
approximately 5 – 10 events per predictor; Vittinghoff & McCulloch, 2006), our power
was likely to be highly inadequate because we had 11 events (adolescents who had tried
smoking), but five predictors (academic aspiration, peer influence, short term risks of
smoking, long term risks of smoking, and the benefits of smoking).
In addition to problems with statistical power, it is also possible that the current
model did not include important psychological processes that might mediate the
relationship between filial piety and smoking behavior. For example, acculturative stress
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may mediate the relationship between filial piety and smoking behavior. The process of
acculturation can often cause what is known as acculturative stress, due to the challenges
of acculturating to the mainstream culture such as learning a new language, dealing with
discrimination (Cook, Alegria, Lin, & Guo, 2009), and balancing the culture of the
adopted country (U.S.) while maintaining the customs, beliefs, and norms of the culture
of origin. Acculturative stress has been shown to lead to psychological and behavioral
problems among adolescents, including smoking (Allem, Soto, Baezconde-Garbanati, &
Unger, 2009). Therefore, students who have higher levels of filial piety may be
experiencing more acculturative stress because they feel a greater sense of obligation
towards their parents, which may in turn lead to smoking as a means of coping with this
stress.
It may also be reasoned that the psychological process of self-control may
mediate the relationship between filial piety and smoking behavior among adolescents.
Adolescents who are higher in levels in filial piety may be able to exercise more selfcontrol (as defined as an individual’s ability to self-regulate his/her behaviors, think
before acting, and being able to delay immediate self-gratification) if they feel more
obligated to their parents because they may be better able to focus on longer term goals
and think before they act and engage in smoking behaviors (Tarter, 1988). The literature
has demonstrated that a lack of self-control is related to higher levels of cigarette use with
adolescents from diverse backgrounds (Sussman, McCuller, & Dent, 2003; Pokhrel,
Sussman, Rohrbach, & Sun, 2007; Wills & Cleary, 1999; Wills, DuHamel, & Vaccaro,
1995; Wills, Sandy, & Sinar, 1999). In addition, when there is a lack of self-control,
adolescents may be at a greater risk for substance use because they may be more likely to
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socialize with deviant peers, who may be more tolerant of such behaviors and/or who
may also be likely to smoke themselves (Sussman, Pokhrel, Ashmore, & Brown, 2007).
Moreover, it may be reasoned that adolescents’ self-efficacy, or the belief in one’s
ability to perform a task or action will in turn determine performance of the behavior
(Bandura, 1984), may mediate the relationship between filial piety and smoking behavior.
Adolescents who are higher in levels in filial piety may have more self-efficacy due to
the fact that their obligation to their parents may lead to a stronger or perhaps even
unquestioned belief in their ability to perform certain behaviors due to the expectations of
their parents. Research has shown adolescents’ beliefs about their efficacy to avoid
tobacco use corresponds to their ability to resist smoking (Lawrance & Rubinson, 1986),
and students with lower reported self-efficacy regarding smoking possess higher levels of
positive attitudes toward smoking and tobacco use (Maher & Rickwood, 1987).

Limitations
Findings from this study need to be interpreted in light of several limitations: (a)
not enough participants were sampled, resulting in low statistical power for most
analyses; (b) insufficient participants answered the question regarding parental SES,
which meant that it could not be analyzed; (c) there was no question asked regarding
parental education level, which could have served as a proxy for parental SES; (d) the
ethnic variability in our sample was too low to compare differences across multiple
ethnic groups; (e) the sample was limited to 9th graders only; (f) the sample may be
biased due to the low response rates and the type of individuals who participate in
research studies; and (g) results may be biased or lack generalizability due to regional
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differences. Compared to the rest of California, Calexico has a higher percentage of
foreign born (predominantly Latino) individuals and the median household income is
below the state average (“Calexico, California.” n.d.). In addition, given the potential
conceptual overlap between filial piety and religiosity, it was difficult to determine if we
were measuring the same construct, and the directionality of the relationship between
religiosity and filial piety was impossible to establish. Due to the fact that the current
study was not longitudinal, we cannot draw conclusions about the directionality or
causality of any effects.
Another limitation was that the academic aspiration variable was measured using
an ordinal scale, whereas the multiple mediation analysis requires mediators to be
continuous variables. However, we believe that this variable could reasonably be treated
as continuous. The rationale is that academic aspiration has a true zero point, similar to
ratio data (0 = no further education). Additionally, the case could also be made that
academic aspiration behaves as a continuous variable, because when using a histogram
plot it appears to be roughly normally distributed. The variable did have roughly equal
intervals between levels of aspiration.

Implications
Despite the limitations of the current study, the findings may have theoretical
implications. From a theoretical viewpoint, no other study has yet to quantitatively study
the direct relationship between religion and filial piety and respeto. Even though the
directionality of effect could not be definitively established due to the cross-sectional
nature of the study, this is the first study to have shown religion to be significantly
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associated with filial piety, which supports the hypothesized link between
sociodemographic factors and culture in Betancourt’s model of culture and behavior.
Traditionally, anti-smoking campaigns have highlighted the negative health
consequences of smoking, such as cancer, stroke, lung disease, and heart disease (Kinder,
Pape, & Walfish, 1980). The results of this study do not imply that the current antismoking campaigns are ineffective, but the fact that every day 4,000 adolescents under
the age of 18 try smoking for the first time may be an indication that the current
campaigns are not reaching certain groups of students (SAMHSA, 2008). This is
especially evident by the higher initiation rates across ethnic groups as acculturation
levels increase (Dusenbery, Epstein, Botvin, & Diaz 1994; Epstein, Botvin, & Diaz,
1998; Haynes, Harvey, Montes, Nickens, & Cohen, 1990; Weiss & Garbanati, 2006).
Therefore, it may be helpful to develop intervention programs that target adolescents
using a multi-pronged approach to intervention, paying particular attention to Latino
students due to the fact that Latino adults disproportionately experience negative
consequences of smoking and have poorer access to healthcare (ACS, 2008; CDC 2008).
It may also be helpful if anti-smoking initiatives were targeted more towards Latino
students given the fact that Latinos are the fastest and largest growing minority group in
the United States (U.S. Census, 2010).
Even though the directionality of the relationship between religiosity and filial
piety cannot be determined from the current study, the significant relationship between
these two factors suggests that researchers may want to study the effects of the possible
link between religiosity and filial piety. Although intervention programs may not be able
to incorporate religion explicitly into their curriculum, such information may be useful to
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parents as they make decisions about how to raise their family and whether they wish to
include religion in their lives. In addition, it may be informative to study the efficacy of
smoking prevention programs delivered through churches, synagogues, mosques, and
temples.
Due to the challenges of this study, some questions remain unanswered. It would
be worthwhile to continue to explore the mechanisms of filial piety on peer influence,
academic aspiration, and perceptions of smoking by testing the utility of Betancourt’s
model as an explanation of adolescent smoking behavior across the main ethnic groups in
the United States using a larger sample size. Moreover, it may be helpful to test the
efficacy of anti-smoking programs designed to target adolescents’ sense of duty or
obligation to their family and parents. Due to the fact that religiosity may be associated
with filial piety, it may also be valuable to investigate the specific mechanisms of action
between religiosity and filial piety, such as the quality of the parent child relationship, the
actual teaching of the doctrine to honor one’s parents, the parenting style of religious
parents, or the quantity or quality of parental communications with their children. It
would also be worth investigating whether the influence of filial piety changes if family
members smoke or have ever smoked. Additionally, it would be advantageous to explore
how filial piety may influence smoking behaviors among adolescents of different ages.
Finally, it is important to study other psychological processes that may mediate the
relationship between filial piety and adolescent smoking behavior, such as acculturative
stress, social self-control, and self-efficacy.
There are many reasons why adolescents start to smoke. Whatever their reasons
for starting, addiction is one of the main reasons for continuing to smoke (Gallup, 1992).
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Studies have shown that adolescents who initiate smoking behavior before the age of 18
are more likely to become addicted and become regular smokers as adults (Pierce, et al.,
1991; USDHHS, 1989). This is cause for concern because not only does smoking
contribute significantly to serious health consequences during adolescence, but also to
morbidity and mortality later in adulthood (Kann et al., 1996). To prevent the negative
health consequences of smoking, it is important to understand the predictors as well as
protective factors of adolescent health risk behaviors in order to develop more
appropriate and effective interventions.
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APPENDIX A
SOCIODEMOGRAPHIC QUESTIONNAIRE
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7. If your parents are separated or divorced, with which parent do you spend the most amount
of time with (check one box)?
[] Mom

[] Dad

[] About equal

8. What is your current living situation (check one box)?
[] With both of your biological or adoptive parents.
[] With foster parents.
[] With your father only.
[] With your mother only.
[] Sometimes with mom, sometimes with dad.
[] With your father and stepmother/father’s girlfriend.
[] With your mother and stepfather/mother’s boyfriend.
[] With one or both grandparents.
[] With a brother.
[] With a sister.
[] With another relative (e.g., aunt, uncle, cousin, etc.)
[] With a friend or with roommates
[] On your own
[] Other:_________________________________
9. Which of the following best describes your grades in school last semester? (check one box)
[] mostly A’s
[] about half A’s & half B’s
[] mostly B’s
[] about half B’s & half C’s
[] mostly C’s

[] about half C’s & half D’s
[] mostly D’s
[] mostly below D
[] I am not sure

10. What is your cumulative grade-point average (GPA) since you started Jr. High or High
school? Give your best guess: ________________
11. Do you participate in organized sports?

[] Yes

[] No

12. What is the weekly income (yearly incomes are in parentheses) of your household (check one
box)?
[] $0 - $300 ($0- 14,999)
[] More than $1,251 (>$60,000)
[] $301 - $520 ($15,000- 24,999) [] I don’t know or I’d rather not say
[] $521- $830 ($25,000- 39,999)
[] $831- $1250 ($40,000- 59,999)
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APPENDIX B
Appendix B
ACADEMIC ASPIRATION ITEM
Academic Aspiration Item

1. What is the highest level of education that you hope to achieve (check one box)?
[] High School or Equivalent (GED)
[] Some College or Trade School
[] Associate’s Degree
[] Bachelor’s Degree
[] Master’s Degree
[] Doctoral Degree or Equivalent

[] Other ____________
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APPENDIX C
MULTIGROUP ETHNIC IDENTITY MEASURE

In this country, people come from many different countries and cultures, and there are many
different words to describe the different backgrounds or ethnic groups that people come from.
Some examples of the names of ethnic groups are Hispanic or Latino, Black or African
American, Asian American, Chinese, Filipino, American Indian, Mexican American, Caucasian
or White, Italian American, and many others. These questions are about your ethnicity or your
ethnic group and how you feel about it or react to it.
Instructions: Please read the statements below and then tell us how much you agree or disagree
with each statement by writing in a number next to each statement using the following rating
scale:.

1
Strongly
Disagree

2
Somewhat

3
Somewhat

4
Strongly

Disagree

Agree

Agree

1. ______ I have spent time trying to find out more about my ethnic group, such
as its history, traditions, and customs.
2. ______ I am active in organizations or social groups that include mostly
members of my own ethnic group.
3. ______ I have a clear sense of my ethnic background and what it means for
me.
4. ______ I think a lot about how my life will be affected by my ethnic group
membership.
5. ______ I am happy that I am a member of the group I belong to.
6. ______ I have a strong sense of belonging to my own ethnic group.
7. ______ I understand pretty well what my ethnic group membership means to
me.
8. ______ In order to learn more about my ethnic background, I have often
talked to other people about my ethnic group.
9. ______ I have a lot of pride in my ethnic group.
10. ______ I participate in cultural practices of my own group, such as special food
music, or customs.
11. ______ I feel a strong attachment towards my own ethnic group.
12. ______ I feel good about my cultural or ethnic background.
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APPENDIX D
THE RELIGIOUS COMMITMENT INVENTORY
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APPENDIX E
FILIAL PIETY SCALE

Instructions: Please rate the degree to which the following statements describe your beliefs by
writing in a number next to each statement using the following rating scale:
1
Strongly
Disagree

2
Somewhat
Disagree

3
Somewhat
Agree

4
Strongly
Agree

1.

______ It is important to do everything that your parents tell you to do.

2.

______ I must always respect my parents, even if I don't agree with them.

3.

______ I want to be a good person so that people know that my parents raised
me.

4.

______ Young people should always show respect for older people.

5.

______ You should always do what an adult tells you to do.

6.

______ It is important to honor my parents.

7.

______ I always try to listen to my teacher's suggestions.

8.

______ I try not to say things that make other people feel bad.

9.

______ I hate to see someone else get embarrassed.

10. ______ I try not to get into an argument, even if someone makes me really
mad.
11. ______ It is wrong to make fun of police officers and security guards.
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APPENDIX F
SMOKING BEHAVIOR ITEM
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APPENDIX G
PEER INFLUENCE ITEMS

Instructions: Please circle the answer that best describes you and your relationship with your
friends.
1. My friends think that I should smoke cigarettes.
1
Completely
Not true

2
Sometimes
Not true

3
4
Neither
Sometimes
True/untrue
True

5
Completely
True

2. Most of the time when my friends want me to do something, I go along with it.
1
Completely
Not true

2
Sometimes
Not true

3
Neither
True/untrue

4
Sometimes
True
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5
Completely
True

APPENDIX H
PERCEPTIONS OF SMOKING RISKS AND BENEFITS

Instructions: Imagine that you JUST BEGAN SMOKING. You smoke about 2 or 3 cigarettes
EACH DAY. Sometimes you smoke alone, and sometimes you smoke with friends.
If you smoke about 2 or 3 cigarettes each day, what is the chance that . . . (Write in a number
from 0%-100%)
1. …You will look cool?
2. …You will get into trouble
3. …You will feel relaxed after smoking?
4. …You will smell like an ashtray?
5. …You will get a bad cough from smoking?
6. …You will have a lot of trouble catching your breath?
7. …You will be more popular?
8. …You will have many really bad colds?
9. …You will look more grown up?
10. …You will have bad breath?
11. …Your friends will be upset with you?
12. …When you feel down, a cigarette will make you feel really good?

_____%
_____%
_____%
_____%
_____%
_____%
_____%
_____%
_____%
_____%
_____%
_____%

Now imagine that you continued to smoke about 2 OR 3 CIGARETTES EACH DAY for the REST
OF YOUR LIFE. What is the chance that… (Use a number from 0%-100%)
13. …You will get lung cancer?
14. …You will get a bad cough from smoking?
15. …You will have a lot of trouble catching your breath?
16. …You will have a heart attack?
17. …You will get wrinkles on your face?
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_____%
_____%
_____%
_____%
_____%

